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I>escription 

BACKGRnt iMn ric jhf IMYTf ITIOf J 
^ 1. Field of the Invention 
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2. Description of Related Arts 

""thine,,, .ulomcfciles. and Ihe iT&Sjl «,Tf " "*» « *e autorolto, macl.i™,y «S£ ™ 

Of various thermoplastic resins Dolvcartmnato J^.IZ *° •^a*'® flame retardancy. 

guishing prcperty. POlycartK,r,ate ,s sa,d to have a high oxyger, index and in U«bI. a self-fire-extin- 

n ojder to impart flame retardancy to the S^Ziate r^? Ji^ '^^ te^"« of UL M^anST 

to the polyca*onate resin. Polycarbonate resm, a flame retardant and/or a flame retardani aid fe 

polycart)onate resin itself. Nevertheless a SSLns^ 1? retardative performance higher than mat o^it 

retardative pertbrmance and accordin^y th^e' a'^^^to^ '^''"'^ "ot slaentSLme 

name retardant or a bromine compound suffers the rtof^ •* ^' a composition incoroorated with » 

Under such circumstances. ir^ns^elZlS^a^ !^!''^ P°°^ thermal stabilfty ^ ^ 

accomplished by the above-mentioned finding and information. obtained. The present invention has been 

Specifically the present invention provide a oolvcartjonat^ r^- 

polyorganosiloxane copolymer a (B) Dr,lvra*««»i ^of^Position which comprises an (A\ nniw«.* . 
bility and an average molL^'jeKraS 5^0^^^^ 

weigh, based on the total amount of L ^.^«?ents^^^^^ °' ♦''^ «>nponent (A) is 5 to oo?^J 

c ^scRiPTioN OF PRp^riin F n r tpnn i ftrin- 
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repeating unit represented by the general formula (1) 
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and the polyorganosiloxane moiety having the repeating 



unit represented by the general formula (3) 
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cySopen^Wene group and cyclohexylidene group. -SO^. SO . S . O . 
formula (2) or (a*): 
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\- 1 «; raibon atoms such as methyl group, 
ethyl group, propyl y h. . . . ^ _ . ^« i ♦hat nf ihe oolvorganosi- 
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has a reactive group at a terminal thereof. constitutS^ySSLL '^'^ 

loxanesuch aspolydimethylsiloxane (PDMS). polySy^^^JnT rSivml^^ mo-ety and is exemplified by polydialkylsi- 
as metf,Wene chloride, chlorobenzene and chlor Jorm tffora soErln^^^^ "^^"^ « 

with bisphenol A to the resultant solution- and subiecILa thi ^ l'*'"^ ^''"^ 8«Jium hydroxide 

Of trietylamine or trimethylbenzylammonium ,^^^^3^^ c^^^ Poiycondensat,on reaction by'the use 

=;L.»srr ^--"^^^^^^^ 

(R'). (R^)„ 
HO-<^Z-<^OH (4) 
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^ T^ea^e available a variety of dihydricphen^te^^^^^ 

.cular. 2.2-bis(4-hydroxyphenyl)propane(biSol A) iXeSS V^. ^'h" ^^^"''"^ Pac- 
tion IS made of bis(4-hydroxyphenyl)all«ne i 7m 

dihydroxydiphenyl; '^s(4.hydrox^t^S J^^^^^^^^^ 1.1-(4-hydroxypheny?e,hat^ 4 4- 

hydroxyphenyl) sulfone; bis(4-hydroxyJhenyl) suTxWrbtXSnhln n '''^^•'^'^^^^i^) sulfide; bis(4- 
^ .«achbe.ngotherthanbisphenolA.AsadihydricpSoStha^^^^^ 

;nro.%r°^"'™"--«--— 

tert-buty^henol. p-tert-octylphenol. p-cumylpherj,l and non^lphS ""^"^ ^^'^^ ^ P" 

oftheryS^Thrrnt^nrr^^^^ 

thermoplastic random branched PC Which s oS^by u"^^^^^^ 
any of the above-mentioned dihydric phenol "^ing a multifunctional aromatic compound in combination with 

a Jr^rrp™^r iJV^^^^ ™e con^ituents of the PC resin cor^cition 

w|«i phosgene oracaibnic acid ester. Sp^tficaliyTcrbfoVo^.r^ ''^ '^^^'"9 « ^'Mric phenol 

with a carbonate precursor such as phtSgenrX^efrlSfr^^^^^ 

cursor such as a diphenyl carbonate in the presence of a^S 'Iw^^^^^^^^ ^'f^^'^ P^«"o' with a cart>onate pre- 
The dihydric phenol for the production of the ZZ^^Il J^^l^ ^"^ ^ ^^'S*^ '"^dL. 

represented by the general formula (4). The PC resrSriSu^nol /L.^ °' '^^^^"^ compound 

kind Of the dihydric phenol or a copolymer corrpcJi oTa teaSZSf ^^it" " •^°'"°P°'y'"«^ consisting of one 
P^ast.c random branched PC which is obtained'S^ using I mi^TcionJal '^^^^ °^ « 

of the above-mentioned dihydric phenol muitituncional aromatic compound in combination with any 
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^ ^i««o4Pr can be employed in the present 

and the blending amourto^meMnjwnent^,^^^^^ namely that of the componert(^r^etha^^ y ^^^^ 
«el9W«l«l»a«)0.000,p-ef»abl/in»»»n8.o „ , ^ „eigM b»« on 100 paHs 

"^•^ . ^onttoned PTFE may be used in combination «'*^'n*.°"^,^aS by polymerizing tetrailuoroeth- 
yiene under a pressure o1 1 to 10° f*"^^"^' potaiium or ammonium peroxydisuttide^ necessary with any of various 

to the component (D)) ^ ^,,6 present invention. ^ mechanical strength and 

pounding does not .mpa.r compounded for the purpose of enhancing ^J^^J^^^^ ^^er. glass 

acid ester, paraffin, silicone o.l. polyethylene wax ^..stvrene AS resin (acrylo- 

and the liKe include P^'V^^^^'^^^' ^yf!.*^^ meihacrylate). Exam- 

ples of the elastomers .rtclude .sobutylene .sop ..funding to above-meritioned 
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la™,MMno.oemorab™Mneoi^ 4^!^°^^^ »» cooroNio,, is completa, tree Iran . 

-Prepatatinn Eva,.r,pi^--( 
'5 [Prepatation of a polycarbonate oligomer (a PC oligomer-A)] 

methylene chtoride were passed at a flow rate of 138 H ^r/hf^^ c^^f 1 ^® ^"^ *^ * temperature and 
w,th these streams, phosgene was pass^ThTo^gh the e^^^^ IV l' 'T^^'^y^ ^« an orfflce plate. TiraTel 
for 3 hours continuously. The tubular reactor had th^i S^e o 'IV^ ' ""^^ ^"^^ o^ 

a jacket part to keep the discharge temperature rt^er^rJonl r '""^^ ^"^ ^'^r was passed through 

was comrolled in the range of 10 to 1 1^reTc?o^ L^.^^^^^^^ 

phase was removed and the rnethyiene chtoXJag '^^^^^ sending. Then, the separSi waTe" 

Of methylene chloride under sufficient ^trn^to' bta^^^^^^^ incorporated with m Si 

polymenzation of the resultant PC oligomer was 3 to 4 ^ ^"""^ concentration. The degree of 

Prepatatinn Fv^^ mole g-i 

[Synthesis of a reactive pdydimethylsJIoxane (PDMS-A)] 

Octamethylcydotetrasiloxaneinanamountof 1483a 96aofi 1 . 
of sulfunc add were mixed together and the mi^u e^s S2 ori^ h f 

was separated and 25g of sodium hydrogen caS^te 11 aSI^ th ^* temperature. Then, the 6i\ phase 
for 1 hour. Afterfiltration. the reaction soSionwaTSHrunSrf ^^'^ °" "^^^^ was siirrS 

componerrts. and an Oily product. ""'^^^ 3 torr at 150'C to remove low boiling po^ 

and^:irr.1?g"/^^^^^^^^^^^^^ 

was s^,rred for 3 hours while it was kept at a tXemI!rrr9f Ji i tT'-^f The mixture thus obtain^ 

methylene chloride and the extract warwashed X^n^cTh! L ^' P^«"^ ««8 extracted wSh 

amount of 2-allylphenol. The product was drS^wirh Lh^h ''^J:;^'^^* aqueous methanol 3 times to remove Sce« 
vacuum by heating up to a teSiSSu^: ^ the solvent was ^ JoX 

mea^r™^'^"^^-"^'-^-'^P^--stoundtohave30repea«ngun^ 
Preparation gyan^plf^ 0-0 
[Preparation of reactive PDMS-B] 

group by NMR measurement. ""^^ ^ have 150 repeating units of dimethylsilanoxy 
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Preparation Example 3-1 

[Preparation of a polycariaonate-polydimethylsiloxane (PC-PDMS copolymer A,)] 

ThereactivePDMS obtained in Preparation Example2-1inan amount Of 185gwasdlssoh.edinto2m«c^^^^ 
cNoride and the solution was mixed with 10 liter of the PC oligomer obtained In Preparation Example-1 . To this solujoa 
a Sio^^epared by dissolving 26g of sodium hydroxide in 1 liter of water and 5.7 milliliter of tr-ethylamine were added 
anX^Xwask^stirringforlhouratroomtemperatureatSOOrpmtoprocee^ 

of me reaction, a so Jon prepared by dissolving 600g of bisphenol A in 5 liter of a ^^^^ ^^"^^ 

hydroxide solution. 8 liter of methylene chloride and Big of p-tert-butylphenol were added and the """rt"^® te^ 
sS for 2 houre at room temperature at 500 rpm. After the completion of the reaction. 5 Irter of mefriylene chlorKle 
waTSdJd and the solution Z washed with water by using 5 liter of water, with an alkal. by ^.ng 5 Irter of a aoi N 
aqueous sodium hydroxide solution, wrth an acid by using 5 liter of 0.1 N aqueous soluton of 

water by using 5 liter of water, successively. Finally, methylene chloride was removed to afford a PC-PDIWIS copolymer 
IS of chip form. 

Prpparation Example 3-2 

[Preparation of PC-PDMS copolymer AJ 

The procedure in Preparation Example 3-1 was repeated to produce a PC-PDMS copolymer of chip form except 
that p-tert-butylphend was used in an amount of 113g in place of 81g. 

Preparation Example 3-3 
[Preparation of PC-PDMS copolymer A3] 

The procedure in Preparation Example 3-1 was repeated to produce a PC-PDMS copolymer of chip form except 
that the reactive PDMS-A was used in an amount of 42g in place of 185g and that p-tert-butylphenol was used in an 
30 amount of 113g in place of 81g. 

ProparatlQn Example 3-4 

[Preparation of PC-PDMS copolymer A4] 



40 



The procedure in Preparation Example 3-1 was repeated to produce a PC-PDMS copolymer of chip formeccept 
that the reactive PDMS-B was used in place of the reactive PDIVIS-A and p-tert-butylphenol was used .n an amount of 
113g^n place of 8^g^ ^ ^^ ^ ^^^^ ^^^^ ^^^^^ Preparation Examples 3-1 to 3-4 were each dri^ 
overSwatiaO-Candthenpelletized by means of an extruder at 280°C.Eachof the peH 

rSn len^h oT?Diy/IS. content of PDMS and viscosity-average molecular weight (Mv) to evaluate he pl^s-cal prop- 
el^ies oHhe^lymer. Vhe measuring methods are explained in the following and the measurement results are given 
in Table 1 . 

45 (1) Chain length of PDI^S (n: dimethylsilanoxy unit) 

Chain length of PDMS was obtained from the ratio of the peak of methyl group of dirriettTylsiloxane observed at 0.2 
ppm to the peak of methylene group of PC-PDMS linkage part observed at 2.6 ppm in i H-NMR. 

50 (2) Content of PDMS 

Content of PDMS was obtained from the ratio of the peak of methyl gorup in isopropyl group of bisphenol A observed 
at 1.7 ppm to the peak of methyl group of dimethylsiloxane observed at 0.2 ppm in 1 H-NMR. 

55 (3) Viscosity-average molecular weight (Mv) 

A measurement was made of the viscosity of a solution of the copolymer in methylene chloride at 20-C by using a 
Ubelhode viscometer to obtain intrinsic viscosity M. which was used to calculate Mv by the following formula. 
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lTl]=1.23x10-*Mv°^ 



PC-PDMS Copolymer 


Chain Length of PDMS (n) 


Content of PDMS (% by weight) 


Viscosity-average 
Molecular Weight (Mv) 


Ai 

A2 
A3 
A4 


' 30 ~ 
30 
30 

150 


4.0 
4.0 
1.0 
4.0 


20, 000 
15. 000 
15. 000 
15. 000 
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Exgmple 1 to 4 and Cnmp^r ^tive gyamp l ^ 1 ^ r. a 

blend ratios as shoJn in iLble %. thrre^^ftem Sen^lf^^^^^^ "^'^^ "^'^ ""^^ <" <he 

vemed extruder (produced by Toshiba MaS cS- L^S^lSeh?^^^ "'"^ ''^ the use of a twin-screw 

Tlie details of the raw materials are as follows. 

(A) Polycarbonate (PC) resin 



Bi 

B2 

(B)PTFE 
Ci 

C2 



• I'SmS A 2200 (a product by Idemitsu Petrochemical Co. Ltd • Mv-21 OOOi 

. Idemrtsu Polycarbonate A 1500 (a product by Idemitsu Petrochemical C^.. lS.- ZZVsm 



; SnVrfJirrA.^^^^^^^^ -"^ ^-ina capabi.^) 



Lu^on L5 (a product by DaiKin industries Ltd. ;i;;;;ui7t;;irfo;Zg'^S) 
(C) PoIydimethylsilQxane 

Di : SH200 (a product by Dow Corning Toray Silicone Co.. Ltd.) 

40 (D) Cryolite 

Ei : NaaAIFe (a product by AWrich Co.. Ltd.) 
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Table 2 





PC-PDMS Copolymer 


Polycarbonate Resin 




Kind 


Blending Amount 
(% by weight) 


Kind 


Blending Amount 
(.5b by weights 


Example 1 


A. 


3 7. 5 


Bi 


6 2. 5 


Example 2 


A, 


2 0. 0 


Bs 


80. 0 


Example 3 


Aa 


1 0 0. 0 






Example 4 


A* 


1 2. 5 


Ba 


8 7. 5 


Comp. * 
Example 1 






Ba 


1 00. 0 


Comp. 

Example 2 


A2 


2 0. 0 


B< 


8 0. 0 


Comp. 

Example 3 


* 




B* 


1 0 0. 0 


Comp. 
Example 4 


Aa 


2. 0 


Ba 


9 8. 0 


Comp. 

Example 5 


A2 


7 5. 0 


B, 


2 5. 0 


Comp. 
Example 6 


As 


2 0. 0 


Ba 


8 0. 0 


Comp. 

Example 7 


A3 


1 0 0. 0 







* Comp. means "Comparative 
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* Comp. means "Comparative 
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""^^^ P®"ets thus Obtained were dried at lonor*^ c u 

(1) Oxygen index " '"^^ '^«««-«'"en, resu.te are given in Table 3. 

(2) Flame retardancy 
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I at a temperature erf 280'C under a load of 1 BOkg. 



(3) Melt How index 

According to JIS K 7210. melttlo« index is measured . 

(4) SuHaceappearance , ,3d been prepared mo..ng at a moving tenperature SOCC 
:i:::iy"o^^r;;7iorc;«d.ngasi.erstreaK. 



The 1.at Sheets (140 - x 140 - X 3.2 -) f^at ^ been 
re visuatl 

10 (5) Long-term heat resistance 



were> 



IS (Difference 

optical properties of plastics.) 
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Oxygen Index 



Table 3 
Flame Retardancy (UL 94) 



34 
36 
36 
35 
27 

36 

27 

29 

31 

36 



36 



Thickness 
1.5 mm 


Tliickness 
1.0 mm 


" V-0 


V-0 


V-0 


V-1 


V-0 


V-1 


v-0 


V-1 


V-2* 


V-2' 


V-2 


V-2 


V-2' 


V-2" 


V-2* 


V-2' 


V-2" 


V-2' 


V-2 


V-2 


V-0 


V-1 



r Remarks: V-2 • ; DisquaBied in V-2 



5J 

Melt flow Index 
(x I0"2ml/sec) 


^1 irface 1 

Owl. ICiVf 1 

Appearance 1 F 
[Silver Streak) | 


Long-term Heat 
Resistance ( AYI) 


5.8 


No 1 


10.8 


38.9 


No 1 


11.0 


41.4 


No 1 


10.3 


43.5 


No 1 


11.0 


42.1 


No 1 


11.2 


39.0 


No 


11.0 


43,5 


No 


1 11.2 


39.5 


No 


1 11.1 


38.5 


No 


10.5 


41.5 


No 


10.9 


41.0 


Yes 


17.0 


d in V-2 
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Example 1 

Example 2 

Example 3 

Example 4 

Comp. 
Example 1 

Comp. 
Example 2 

Comp. 
Example 3 

Comp. 
Example 4 

Comp. 
Example 5 

Comp. 
Example 6 

Conrp. 
Example 7 

^ Comp. means -Comparative' 
1 .5 mm and 1 .0 mm thickness. 
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;^elt dripping, thus failing to assurj-0 '"^^ «bril form ng capabili^ c«n nr. 

Comparative Example 7. which relates tn « . • <»Pab.l.ty. can not prevent 

Claims 

3" 3. The polycarbonate res-ncomnoH- ^ ^"^""^ the components (A) and (B). 
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(54) Polycarbonate resin composition 

(57) There is disclosed a polycarbonate resin com- 
position which comprises an (A) polycarbonate-polyor- 
ganositoxane copolymer, a (B) polycarbonate resin and 
a (C) polytetrafluoroethylene which has fibril forming 
capability and an average molecular weight of at least 
500,000 wherein the amount of the polyorganosiloxane 
moiety contained in the component (A) is 0.1 to 2.0% by 
weight based on the total amount of the components (A) 
and (B). The resin conrposition is excellent in flame 
retardancy, thermal stability and fluidity while preventing 
melt dripping at the time of combustion. Accordingly, the 
resin composition is favorably used in the application 
field of office automation machinery and equipment, 
electric and/or electronic field, etc. 
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